In the black-winged damselfly, Calopteryx maculata, younger males challenge and displace older males from mating territories. Fatter males tend to win fights. These fights were initially interpreted as wars of attrition based on fat reserves, but the distributions of fat at the end of fights suggests at least some assessment of the opponent's condition. Alternatively, new models have been developed that show how the observed pattern could result without assessment. We show that there is a subtle but reliable cue to fat reserves: colour. Females are a relatively drab brown-black. Males are a strikingly iridescent blue-green colour, resulting from a multilayer constructive interference reflector system in the epicuticle. In fatter males the lamellae are more compressed and the peak reflectance is at shorter wavelengths (blue). Leaner, greener males have greater spacing between lamellae and reflect longer wavelengths. The peak reflectance is as predicted from transmission electron micrograph measurements of the lamellar spacing. The rate of change in spacing over time can be manipulated experimentally by manipulating the diet. Individuals on a higher food diet remained blue longer and at the end of the experiment were fatter and bluer. In our studies, colour is a better predictor of territorial status than fat.
In the black-winged damselfly, Calopteryx maculata, younger males challenge and displace older males from mating territories. Fatter males tend to win fights. These fights were initially interpreted as wars of attrition based on fat reserves, but the distributions of fat at the end of fights suggests at least some assessment of the opponent's condition. Alternatively, new models have been developed that show how the observed pattern could result without assessment. We show that there is a subtle but reliable cue to fat reserves: colour. Females are a relatively drab brown-black. Males are a strikingly iridescent blue-green colour, resulting from a multilayer constructive interference reflector system in the epicuticle. In fatter males the lamellae are more compressed and the peak reflectance is at shorter wavelengths (blue). Leaner, greener males have greater spacing between lamellae and reflect longer wavelengths. The peak reflectance is as predicted from transmission electron micrograph measurements of the lamellar spacing. The rate of change in spacing over time can be manipulated experimentally by manipulating the diet. Individuals on a higher food diet remained blue longer and at the end of the experiment were fatter and bluer. In our studies, colour is a better predictor of territorial status than fat.
 2000 The Association for the Study of Animal Behaviour
Signalling can play an important role in the resolution of conflict (Hurd & Ydenberg 1996; Hurd 1997; Bradbury & Vehrencamp 1998) . We expect signals to be reliable, at least on average, in stable signalling systems (Dawkins & Guilford 1991; Johnstone & Grafen 1993; Wiley 1994; Getty 1995 Getty , 1997 Johnstone 1997) . Reliable assessment signals and badges of status can be evolutionarily stable because of mutual interests in avoiding the costs of fighting and because of the costs of bluffing (Johnstone & Norris 1993) . Even so, the role of assessment in settling conflicts is often poorly understood or controversial (Hack 1997; Payne 1998). The well-studied damselfly Calopteryx maculata is a good example of our uncertainty about the role of assessment in conflict resolution.
Calopteryx maculata is an abundant streamside resident in eastern temperate North America. It is thoroughly studied and its natural history is well documented (Alcock 1987; Waage 1972 Waage , 1973 Waage , 1979 Waage , 1982 Waage , 1987 Waage , 1988 . Iridescent blue-green males defend a few metres of stream where drab females come to mate and oviposit on emergent vegetation. Territorial males tend to be young (<2 weeks). Older males lose fights and territories and roam up and down the stream, attempting 'sneaky' copulations (Forsyth & Montgomerie 1987) . Plaistow & Siva-Jothy (1996) describe a similar pattern for C. splendens. Marden & Waage (1990) found that the difference in fat reserves at the end of a fight is the best predictor of the outcome. Winners are fatter. However, they did not find a significant negative relationship between fat asymmetry and fight duration, which led them to conclude that these are wars of attrition (WOA), with no assessment of the opponent's fat reserves.
Marden & Rollins (1994) revisited the question of assessment by C. maculata with a new data set. They rejected the WOA model because losers did not show less variability in fat than winners, suggesting that they had not run down their reserves to a giving-up threshold. Additionally, in long contests, there was a significant negative correlation between final fat asymmetry and fight duration. They speculated that fight performance might be a signal of fat content. Mesterton-Gibbons et al. (1996) re-examined the data of Marden & Waage (1990) and Marden & Rollins (1994) and concluded that the data 'defied conventional wisdom' (page 66). They developed a new WOA model that incorporates nonlinear self-assessment of energy reserves (there is no assessment of the opponent). When they fit the model to the earlier data on C. maculata, they found that its explanatory power was roughly equivalent to Correspondence and present address: T. Getty, Kellogg Biological Station, Michigan State University, Hickory Corners, MI 49060, U.S.A. (email: getty@kbs.msu.edu 
